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(54) KOHCTPYKUMfl 3A60B CKBA)KHHbl 
(57) !43o6peTeHue othocmtc* k KOHCTpy*uuu 
CKBaxcMHW. Ue/ib - yNieHbiueHMe TpyAoeMKO- 
cm pa60T. riocne 6ypeHna CKBaacMHbi ao 
Kpoa/iM npOAYKTMBHoro o6bexTa 4 cnycxaiOT 
3Kcn/iyaTaunoHHyio xonoMHy 1 u ueMeHtupy* 
k)t ee. flanee ocymecTB/i»K>T 6ypeHne npo- 
AyxTMBHoro o6bexTa 4 aoaotom. AwaweTp 
KOTOporo MeHbuie BMyTpeHHero Anaweipa 
aKcniiyarauMOMHOrt KonoHMW 1, nocne nero 
pacuiwpwiOT ee pa3ABWxHWMw pacujwpMTe- 
/159MM. Buno/iMsiiOT pa6oTbi no M3MepeHw»o 
4>a k TMMec ko ro A^aMeipa ciBona cxBajKHHw. 
Co6npaiOT nep<J>opnpoBaMMyio o6caAHy»o ko- 
noHHy (nOK) Tpy6 3 M3 MeTa/ina c naM»TbK> 
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UiinviHnpvtMCCKOM fbopMu c iinpyjKiiWM Awa- 
MeTpOM. paoHUM AnaMeTpy paciu upcn Moro 

CI BOna CKOdHCMIIbl. M BHyTpCHMMM AViaMCTpOM 

6onbiue onyTpeHHero AuSMeTpa axcnnyaTauw- 
OHHOii KO/iOMHbt. nepcA cnycKOM b CKnaxuny 



nOK 3 nptiAOiOT ^opMy c noncpC4iiwMu pa3- 
wepoMu. o6ecncMMBaiomnMM cooGoahwii 
cnycK ce n nuicpoan aa/ieranun npoAy*™0HO- 
ro o6bCKTa 4. B 3tom unTepuane HOK 3 narpe- 
B3KDT ao ooccTaHOoneMnji <()OpM»>i- 4 tin. 



W3o6peTeHMe othocutch k nc<l>Tera30AO- 
6wMe h MOxeT 6uTb ticno/ib3OB3H0 npu crpo- 

MTe/lbCTBe CKBdKMH. 

H3BCCTM3 KOHCTpyKUHfl 3360H CKB3>KHHbl. 

BKniOHaioman DKCn/iyaTauiiOHnyio Kononny. 5 
cnymcMMytoAO xpoB/ni npoAy^THBiiorooObeK- 
T3. noTauHyio KonoHir/ c ncp<t>opupOBaiiHbiMU 
OTBepCTviflMn (iucn«Mti). ycT3M0BneMMy»o npo- 

TKB npOAVKTMBHOrO o0bOKT3. npu 3TOM H3py)K- 

hwii AuaweTp noT3"HOrt KonoMHbi Meiibuje 10 
Anar.-.oTpa CTBona CKna*VHbi. 3 nocncAHuvt 
MesiMiie oiiyTpcMM^ro A«3M0Tpa DKcnnyaTa- 
•iiiOHHOi: KOnOMHW. 

3nyTpoM(ui^ A"ar.-^Tp nOTaiiMOw ncp4>opnpo- 15 
aaMMOfi KonoiHw c viucct bchho MCiibiue BiiyT- 
pCH-cjro A«aMeTpa 3Kcn/iy3Taqii0HH0M 
KcnOMHw.MTO onpeAe/i«eT hu3kyk> npOAy^MB- 
H-^Tb ckb3:kumli h 3aTpyAMB0T ee o6cny*wBa- 

C'^ivaTauiitO. 20 

H;>;i na;uv«vm f.o.u.u^aoro 333op3 Aaa/ie- 
Miic -i3 cicmcy CKoa;KHMfct o nponecce cc 3kc- 
n.-s-a^mn' yMCMUiiaeTCH m co opcneHeM 
npucmonbhafl 30»«3 c^co^nu p33pyiu3eTCfl. 
noc-.cAMec T3KXCC npHBOA"T * p33pyujCHMio 25 
no rati noil xonoHnu 

HstiSonee 6nu3K3 k npeAnaraeMoii kohct- 
pyKUv.*- CKoaxuMbi. DKa»OMa»oiuofl 3KcnnyaTa- 
4H0HH/O KonoMHy. cnymeHHy»c AO Kpoanw 
npOAyKTviBHoro o6beKTa. pactuupenHbi* ctbo/i 30 
cko3)kiihu b MHTCpBanc 33ner3»uia npoAy*- 
uiBnoro o6bCKT3. noTawHyic nep<t>opwpoo3H- 
MyK) KOaOHHy oocaAHbix Tpy6. ycTanonneHHyK) 
npOTnoMHTcpoana asneranufl npoAy*™BHoro 
o6bCKTa. npu 3tom M* npeAY'ipexACuwq paa- 35 
pyujeHun n/iaCTa r.c/ibuCBoe ripodpaHCTBO 3a 

nOTSMMOM K0/10MH0W M36l1B3K)T rp38UWHO- 

necH3HWM <tuinbTpoM. H3BecTna» KOncipyK- 

U U« CK83XUMbl 06/13A3eT C/ieAYK)U4MMM 
MeA0CT3TK3MM: GUC0K3 TpyAOCMKOCTb paooT 40 

no co3AaHiito rpsBuviHO-necManoro <t> nnbipa; 
no Mepe 3Kcn/iyaTauviii rpaBumto-nccMaMbi* 

4)M/lbTp 330UB3CTCfl M npOAYKTUBMOCIb CKb3- 

xmhu yMeiibiuaeTcn: mbiiuA A^aweTp noraA- 
how KonoHHbt onpeAon«CT MU3Ky»o 45 
npoAy^TMBHOCTb CKBaxuHbi m 33TpyAHweT ee 
o6cny^cuB3Hue u 3KCnay3TauuK>. 



Ue/ibu3o6peTe»Hi3 - yMci«uiio»nic rpyAO- 
eMKOCTn paGoT u yoeaimciHie npoionoAWft' 1 "* - 50 

HOCTli CKB3)KMHbJ. 



YKaaanHafl uenb AOCTuracTcn tgm, mto b 

KOMCTpyKUlHI CKB3>KWMbl. BK/lK5-3»OmCiri 3KC 

nay3T3UiiOHHyK) KO/ionHy. cnymeMHyK) AO 
KpoB/iu npoAYKTMBHoro o6beKT3. paciuupeH- 
hum doon CKBaKMHW b MHTCpBane 3aner3HU« 
npoAyKTMBHoro o6beKT3. nep<J>opwp0B3HHyio 

KOnOHHy. yCT3MOB/lCHHyiO npOTUB HHTepB3/13 

3aneraMM« npoAyKTMBHoro o6beKTa. nep<t>opn- 
poo3HH3fi KO/10MH3 o6caAHbix tpy6 BblHO/IHCMa 

M3 MeT3W13 C naMWTbK), B0CCT3HaB/lMBaiOlACrt 

nepBOHananbHyK) <f>opMy nocne cnycKa ee o 
umepBsn KpenneHHf?. npuwCM Mapy)KHbii4 am* 
aMeip nep^opupoBaHHow ko/iohhw o6caA«wx 
Tpy6 nepB0H3Ma/ibH0rt uuanHApi^ecKOii 4>op- 
Mbi paaen AnaweTpy ctbo/is CKBaxuHw. a BHyT- 
peMHMi* AM3MCTP 6onbiue BHyTpeHHero 
AnaMeipa aKcnnysTauHOHHO* ko/iohmw. 

npMHuun AewCTBun MeTanna c naMATbK) 
33K/iK)HaeTCfl b cneAy»ou^M. 

1/hBecTMO. mto MMe»OTC« Meia/invmecKue 
cn/>aBw. y kotopwx Heynpyrwe AcVopMaunw 

nO/lMCCTbK) BOCCT3HaB/1MBaK>TC« npu CHflTUM 

tiarpyaxn unw HarpeBS. T.e. Mdana. "BcnoMu- 
H35?". npwo&perseT npe)KHioK) 1)opMy. 3to hb- 
/jpmhc o6n3py)KeHHoe bo mhotux muctwx 
MeTsn/iax. cnn3B3x u MeTa/inuHCCKnx komho- 

3UUWBX. H33blBaeTCfl 3^><J>eKTOM naMSITM <t>op- 
Mb!. 

Ha 4>ur. 1 npeACT3B/ieH3 cxcmstumcckw 
npeA«3r3eMafl KOHCTpyxuna 336o« ckb33kmmw: 
h3 <})vir. 2 - ceneHne/VA ua <t>nr. 1: h3 ^nr. 3 - 
Ae<t>opMupoB3HHa* nepeACnycxoM b ckb3)km- 

ny noT3MHaa ko/iohhs: h3 <t>ur . 4 - ceMenwe B-B 
H3 4>iir.3(M3u6onbUJMM AMawerpnoncpeMMoro 

ceMenwfl Ae^opMwpoBaMHOM ko/iohhw Meub- 
uie BHyTpemiero A^aMCTpa 3KcnnyaT3nvion- 

HO& KOAOHHbl). 

KoHCTpyxuuq 3a6o» CKBa^wHw BK/iiOMaer 
3Kcrmy3T3UMOHHyK)KO/iOHHy 1. paciuupenHbiu 
creon 2 CKBaxuHbi b MHTepsanc 33ncr3Huw 
npoAyKTMBHoro o6bexi3 4 m nep4)0pup0B3H- 
nyK) xonoHHy 3 o6caAHbix Tpy6. 

nocne 6ypeMn« cKBa)KHHbi ao kpob/iu npo- 
AyKTMBMoro o6be*cT3 4 cnycxa»OT axcnnyaia- 
uuonnyK) xonoHHy 1 u MCMCMUipyK)i ce. 
Asnee ocyinccTB/i»K>T 6ypCHuc npoAy^TUBHO- 
ro o6bexTa 4 ao/iotom. A^arierp xoioporo 
MCHbiue BMyrpcMnero A^aMCipa aKCimyaia- 
UMOHnoii KonoMHbi 1. nocno Mcro pacuuipn»OT 
cro pa3A0MXiibiMM paciunpnTenflMH. Ounon- 
HBtOT pa6oru no ii3Mepcmi»o ^axTUMCCKoro 



BEST AVAHABLE COPY 



1730-129 



/umrieTpa ctoo/13 CKnny.iiMw. CoGnpaKH nep- 
(J>opnpooaHMy»o cGcaflHyK) KO/iOHHy 3 Tpy6 n3 
neTan/ia c naMBTbio unmiHApuHecKow <}>opMbi 
c HapyxHWM fluaMerpOM, paenyM A^aMeTpy 
pactunpeMHorocioo^a ckbswuhw. flepeA cny- 

CKOM G CK03)KHMy nep<t>0pup0B3HH0rt KO/lOHHe 

3 npnAa»OT <f>opMy c nonepeMMWMn p33Mep3- 

mm. o6ecne^nBa»omiiMti cooGoahww cnycx ee 

c nHTopoan 3anpraMM<? npOAy^uoMoro o6beic- 
Ta 4. C ncMOiubK) D/ieKTpoHarpeoaTenn vxnn 
Apyr»M nyTCM ocymecTon«K)T narpee CTepacH* 
c naMPTbio ao pacMeTHOit leMneparypbi. flpn 

3TOM CTep/KGHb C n3M3TbK) BOCCTSHSB/lWBaCT 

ceoK) nepBOnaMa/ibiiyio cjjopMy. 

H p ii m e p. BypeHne poa 3Kcn/iyaT3unon- 
Hy»o KonoHHy ao rnyGviHbi 2000 m ocytneCT8/in»OT 
AO/iotom 0 215.9 mm. Hayxa33HiiyK) rnyGiiHy 
cnyCK3K)r sr'cn/iyarauviOHHyio KO/iOHHy M3 
Tpy6 0 168 mm c To/iiuMHOrt 10 mm m ueMen- 
mpyiOT. 3a/ieraK)uiiiM H:i*e npoAyKTMSHburi 
oGbCKT pa36ypwBa»OT aohotom 0 145 mm ao 
npocKTHOvi rny6wHbi 2020 m. 33TeM ctbo/i 
CKeaxuiiu paciutipflK)T pa3ABHXHWMii pac- 
tuiipiufMKMti ao A^3 M eTpa 0 250 MM. H3 
Meranna c naMfl i b*o ti3roT3BnweaiOT nep<t>opn- 
pOBaHHyio KO/iOMny Amino* L=22 m m p33Me- 
paMi-i di-148 mm. d2=250 mm. Ko/iOMHy 
AC*t»opMiipyiOT. npnASO nonepeMHOMy npo<t>- 
nmo ovm na <t>nr. 4 c Maw6onbiuMM AnaMeTpoM 
nonepeMMoro ccmchma d3= 140 mm. mto o6ecne- 
*nioaeT K.onbuenoM 333op. paeMutfi 4 mm. c 
onyTpeMHiiM AttaMerpOM 3KcnnyaTauMOHHOrt 
KO/iOMHbi 148 mm n. cneAOB3Tenbno. cbo6oa- 
nyio TpancnopTnpOBKy noraiiHOti ko/iohhw b 
i/iMTCpBa/i 3anerannfl npoAy*TtiBnofO o6be*Ta. 
CnyCK3K)T Ae<t>opr/.npoR3HMy»o KononHy M3 
KaGcne c cKB0*<ii"y ao ynopa c ec aaGoeM. 
B*n»o i <a»OT cucteMy pnexTpoHar pesa. Hocne 
BbiAep^^ii b tcmchmc onpeAe/iCMHoro BpeMe- 
hm noTatiHafl KonoHHa bocc T3H3Bnue3eT CBOK) 
nepBOHananbHyio uK#inH;ipiwec«yK> <l>opMy c 

H3Py>'HWM AMdMCTpOM 250 MM. 

3K0H0MU4eCK3a D^J'CKTHBHOCTb OT 0H6A" 

pentm npcAnaracMftro ¥CXMiiM.-»cr.oro peiue- 



hmr onpeAe/ineTCH AOnommicnbHbiM acoutom 
CKBaxMHbi. flo (}>opMy/ie /l»onion AeGviT ckr3- 
xuHbi Q o6p3THO nponopnnonane» naTy- 
pa/ibHOMy norapn(j)My oTHOiueHwvi p3A"yca 

5 K0HTYP3 flMT3HM51 (R K ) M p3AUyC3 CKB3>KMMbl 
(r c ), H3 OCH083HMW MerO npOW3BOA"TenbHOCTb 

CKBdxcMHU c yBennMeHHWM psA^ycoM r c , npu 

npoHMX paBMbix yc/iOBuax onpenenaeicw bu- 
p3xeHweM 

10 



15 



25 



Qt = Q- 



In — 
ret 



In — 
rex 



npuHUMSn R«=200 m. r c =0.145 m. no/iy^a- 

iotQi»0.08Q. 

T3kmm o6pa30M. AOdnraeTCfl yBe/inneHne 
npon3BOAHTe/ibHOCTM 3a cmct pea/iM3annn 
npeA/iaraeMoro TexHMMCCKoro peuieHnp. 



OopMy/ia M3o6peTeHMfl 

■ 

KoncTpyKuuq 3a6o» CKaa^nHbi. bk/dom3K)- 
m3» 3Kcn/iyaTaunoHHy»o kohoh Hy. cnymeH- 

nyto AO KPOB/I^. npOAY^TMBHOrO 06bGKTa. 

paciuMpeHHwft ctbo/i CKBaxwHw b MHTepsa/ie 
3aneraHn» npoAy^TMBHoroo6beKTa. nep4>opM- 

P0B3HHyi0 KOnOMMy 06C3AHWX Tpy6. yCTSHOB- 

neHHyto nporuB nHTepeana 33/»eroHiifl 
npoAyxTMBHoro oGbCKts. oTnuMatoman* 
c » reM. hi c ue/ibK) yMenbiueHUfl TpyAoeM- 
kocth pa6oT wyBennMeMviw npon3BOA^Te/ibHO- 

CTM CKB3)KiiHbl. nep4>OpnpOB3MH3fl KOnOMMS 

o6c3Ahwx Tpy6 Bbino/iHena M3 Meian/ia c na- 

MflTbK). B0CCT3M3B/lMB3lOmevi nepB0H3H3nb- 

h y »o (J>opMy noc/ie cnycKa b MHTepsa/i 
Kpen/ieHvi«. npuseM HspyxMbiw A^aMeip nep- 
<t>opnpoB3MHOvi xonoHHW o6c3AHbix Tpy6 nep- 

40 BOH3M3nbHO* UMAMMAP^eCKOM <{)OpMbl p3BCH 

AMSMerpy ctboh3 ckbs>kmhu. a BHyipeHHwi^ 
AnaMeTp 6o/ibiue BnyTpeMHero A^aMeTpa axe- 
nnyaT3UMOHHOM KononHbi. 

45 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1 , after 
which it is reamed with undeireamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 

dwell 

Fig. 1 

[vertically along right margin] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1 ; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3 . 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1 , after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example, Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 



[sic- one of the r w j 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 



A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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